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Disorders of sex development (DSD) are congenital conditions in which genetic, hormonal and phenotypic sexes are discordant (Hughes et al., 2006) . For some types of DSD, a significant minority of affected individuals reject their assigned sex as they develop through childhood and adolescence, and this is the case especially in individuals possessing a 46,XY chromosomal complement and ambiguous external genitalia at birth due to atypical prenatal exposure to androgens who are reared female (Migeon et al., 2002) . Currently, newborn genital phenotype is used as a bioassay to infer early brain exposure to androgens for people with DSD. However, evidence has been accumulating that genital phenotype alone does not predict who will develop a female or male gender (Migeon et al., 2002) . Accordingly, there is clinical value in identifying measures of nervous system masculinization associated with gender development to aid in clinical decision-making regarding sex of rearing for newborns with certain types of DSD. Past attempts in identifying biomarkers of early hormone exposure other than genital phenotype, such as finger-length ratio, have resulted in mixed findings not amenable to clinical use (Berenbaum et al., 2009; Brown et al., 2002; Buck et al., 2003; Ökten et al., 2002) .
The main goal of the present study was to assess if physiologic measures of the auditory system, otoacoustic emissions (OAEs) and auditory evoked potentials (AEPs), can be used to compare gender in people with DSD (Cohen-Bendahan et al., 2005) . Previous attempts in exploring associations between sexually dimorphic auditory measures and sex-typed behaviors other than sexual orientation, such as spatial ability, have not revealed relationships between OAEs, AEPs and behaviors; however, these studies did not include participants Hormones and Behavior 66 (2014) [467] [468] [469] [470] [471] [472] [473] [474] Abbreviations: ABR, auditory brainstem response; AEP, auditory evoked potential; CAH, congenital adrenal hyperplasia; CAIS, complete androgen insensitivity syndrome; CEOAE, click-evoked otoacoustic emission; DSD, disorder of sexual development; FFT, fast Fourier transform; OAE, otoacoustic emission; OCPs, oral contraceptive pills; PAIS, partial androgen insensitivity syndrome; SOAE, spontaneous otoacoustic emission; SPL, sound-pressure level; UTI, urinary tract infection.
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Hormones and Behavior j o u r n a l h o m e p a g e : w w w . e l s e v i e r . c o m / l o c a t e / y h b e h with DSD (Loehlin and McFadden, 2003) . The current study includes participants with DSD, who historically report more atypical gender behavior than controls (Hughes et al., 2006) , potentially increasing our ability to observe correlations between auditory measures and behaviors of interest.
A secondary goal of this study was to determine if OAEs and AEPs are influenced by prenatal androgen exposure in humans. Various measures of OAEs and AEPs differ between boys and girls at birth (Burns et al., 1992; Strickland et al., 1985; Hall, 2007) , and these sex differences have been shown to be influenced by prenatal androgen manipulations in nonhuman species (McFadden et al., 2006a (McFadden et al., , 2006b see McFadden, 2008 see McFadden, , 2009 . With the inclusion of participants affected by complete androgen insensitivity syndrome (CAIS) and congenital adrenal hyperplasia (CAH) we are able to investigate OAEs and AEPs in women exposed to less than, and greater than, female-typical levels of androgens early in development.
OAEs are sounds produced in the cochlea that propagate back through the middle ear into the external ear canal (Kemp, 2002; Lonsbury-Martin and Martin, 2008) . Spontaneous OAEs (SOAEs), one form of OAE, are tonal sounds that occur in the absence of acoustic stimulation; these are more common in females than in males, are more common in right ears than in left ears, are present at birth with the same sex and ear differences as are observed in adults (Burns et al., 1992; Strickland et al., 1985) , and (except for ears with acquired hearing loss) are relatively constant through life (Burns, 2009 ). Clickevoked OAEs (CEOAEs) are echo-like sounds generated in the cochlea in response to clicks presented to the ear. The typical measure of CEOAEs is their rms amplitude expressed in decibel sound-pressure level (dB SPL). For both infants and adults, CEOAEs are stronger in females than in males and stronger in right ears than in left ears (McFadden and Pasanen, 1998; Newmark et al., 2011; Snihur and Hampson, 2011) .
AEPs are a series of brain waves that can be recorded using electrodes on the earlobes and the scalp when click stimuli are presented to the ears (Hall, 2007) . Several of these early-occurring waves constitute the auditory brainstem response (ABR) and the latter constitute the middle-latency response (MLR), both of which were measured in the present study. Like OAEs, ABRs exhibit sex differences that are evident in newborns and adults (Hall, 2007) . Specifically, ABRs of females generally have shorter latencies than those of males, and often exhibit larger amplitudes (Hall, 2007; McFadden and Champlin, 2000) . Sex differences in the MLR have not been systematically explored (Goldstein and Aldrich, 1999) .
Materials and methods

Subjects
People with DSD were recruited from the SUCCEED Clinic at the University of Oklahoma Health Sciences Center (OUHSC) and from local and national DSD support groups in contact with the clinic. DSD categories studied included (1) women with CAIS including a 46, XY chromosomal complement, (2) women with CAH due to 21-hydroxylase deficiency including a 46,XX chromosomal complement, and (3) men with DSD including a 46,XY chromosomal complement and ambiguous genitalia at birth due to partial gonadal dysgenesis, partial testosterone biosynthetic defects, partial androgen insensitivity syndrome or unknown etiology (men with DSD). Although 46,XY DSD can also result in instances where prenatal androgen exposure is male-typical, such as in cases of cloacal exstrophy and aphallia, none of the men with DSD in this study were affected by these conditions. All participants with DSD, regardless of type, were initially reared female. People with CAIS were reared female, despite their possessing a male sex chromosome complement, because they were born with female external genitalia and typically develop a female GI. Historically, men with DSD were reared female at birth, despite possessing a male sex chromosome complement, because it was believed that their atypical external genitalia were incapable of performing penetrative sex, Table 1 Recalled Childhood Gender Identity/Gender Role Scale. Values shown are Mann-Whitney U test p-values for the pairwise group comparisons denoted at the top of each column. Questions were coded 1-5 depending on the context of the question so that a "1" indicated more female-like/less male-like progressing to a "5" indicating more male-like/less female-like. Only questions that showed a significant (p b 0.05) difference between female and male controls are shown in the table. All items with a p-value b 0.05 had an effect size N0.9. and also that they would develop a female GI through environmental influences and learning (Hughes et al., 2006) . Control participants were men and women not affected by DSD and whose medical history included at least one urinary tract infection (UTI); they were recruited from the Department of Urology at OUHSC. All participants were 16 years of age or older, spoke English at an 8th grade level or higher and provided informed consent. A total of 51 participants provided informed consent and completed the study. Among participants, 14 were control females with a mean age of 29 yr (range 16-54), 4 (29%) of whom reported the use of oral contraceptives (OCPs) at the time of testing. Twelve participants were women with CAIS (mean age = 41, range 16-59 yrs). All women with CAIS were gonadectomized prior to study participation; 4 (33%) reported estrogen replacement and 3 (25%) reported estrogen plus testosterone replacement. Nine participants were women with CAH (mean age = 28, range 16-56 yrs) and all reported both cortisol and mineralocorticoid replacement and no OCPs. Among male participants, 11 were controls with a mean age of 25 yr (range 16-38), none of whom reported testosterone replacement currently. Five participants were men with DSD (mean age = 17, range 16-18 yrs) including early androgen exposure, who were initially gonadectomized and assigned to a female sex of rearing in infancy. Three (60%) of these 5 men reported using testosterone replacement at the time of testing.
M a l e c o n t r o l F e m a l e c o n t r o l
Gender questionnaires
All participants completed the Recalled Childhood Gender Identity/ Gender Role Scale (RCGIS; Zucker et al., 2006) , a validated 23-item selfreport of GI and GR recalled from childhood and the Masculine Gender Identity Scale for Females, Part A (MGISF; Blanchard and Freund, 1983 ), a 20-item self-report of GR and cross gender wishes during the previous 12-month period. Control males and DSD men completed a modified version of the Masculine Gender Identity Scale where "man" was substituted for "woman" and "male" was substituted for "female." Finally, all participants completed a medical history form that focused on ear/auditory health.
Physiologic measures
All participants received standard audiometric tests for hearing sensitivity and middle-ear function. Every individual ear having hearing loss greater than 20 dB at more than 1 audiometric test frequency (6 kHz or lower) was flagged, and data from that ear were not included in any analysis. An otoscope was used to verify that ear canals were clear prior to testing. During OAE and AEP recordings, participants sat in a recliner chair inside an electrically shielded, single-wall, sound-treated booth. A desktop computer (Dell Optiplex 380 Windows 7 OS) running LabVIEW software controlled a digital board (NI-PCI-4461) that generated the acoustic stimuli and digitized and stored the OAE and AEP signals. All signals were collected during a single test session lasting approximately 3 h. OAEs were measured first for half of the subjects and AEPs first for the other half. SOAEs were measured prior to CEOAEs, and for both OAEs and AEPs, the ear tested first was counter-balanced across subjects.
OAEs
For OAE measures, an Etymotic ER-10C insert microphone/earphone system was inserted into the external ear canal. This self-contained system consisted of 2 earphones for presenting acoustic stimuli plus 1 microphone for recording cochlear emissions. The output of the microphone was passed to a custom-built buffer/amplifier and highpass filter (cut-off frequency = 400 Hz), and then to the National Instruments sound board to be digitized.
When measuring SOAEs, at least four 30-s recordings were obtained from each ear canal, and this 2-min recording window was divided into segments of approximately 328 ms whose onsets were incremented by 82 ms (75% overlap). RMS level for each time segment was computed and a histogram of those levels was assembled for each ear of each participant. The 100 time segments having the lowest RMS levels were identified, a fast-Fourier transform (FFT) was computed for each of them, and the resulting 100 spectra were averaged. This averaged spectrum then was processed to eliminate all peaks exceeding a criterion magnitude and to estimate the local noise floor at each frequency in each ear. The smoothed spectrum then was compared with the initial averaged spectrum and peaks exceeding 5 standard deviations were defined as SOAEs (for additional detail see Pasanen and McFadden, 2000) . For measuring CEOAEs, a series of electrical pulses (100-μs duration and negative polarity) was delivered to 1 earphone channel of the ER-10C microphone/earphone system. Pulses (clicks) were delivered in groups of 10 at a rate of 10 clicks per second. Beginning at the onset of each click, 50 ms of the stimulus and echo-like response was collected. Those individual waveforms were summed with responses from the previous clicks until acceptable responses to 250 clicks were obtained. A 50-kHz sampling rate with 24-bit precision was used for stimulus generation and response recording. To characterize CEOAE magnitude, the average CEOAE response was band-pass filtered from 1.0 to 5.0 kHz, the rms amplitude of that response was calculated for a 20.48-ms segment beginning 6 ms after click onset, and that amplitude was converted to decibel sound-pressure level (dB SPL). CEOAE responses were collected using 3 click levels -69, 75, and 81 dB SPL.
AEPs
Peaks in the AEP waveform are grouped according to their poststimulus latency (Hall, 2007) , with those between 0 and 10 ms corresponding to the auditory brainstem responses (ABRs), and those between 10 and 70 ms to the middle-latency responses (MLRs). The AEP recording procedure employed gold-plated surface electrodes placed on the vertex (Cz, the "positive" electrode), on the forehead (Fpz, the "ground" electrode) and on each earlobe (A1 and A2, the "negative" electrodes) in accord with standard procedures (Hall, 2007) . The four surface electrodes permitted the collection of two channels of data simultaneously, one from the electrode on the earlobe ipsilateral to the ear containing the earphone and one from the electrode on the contralateral earlobe. A train of electrical pulses (100-μs duration) was applied to a shielded insert earphone (Etymotic, model ER-3A) to produce rarefaction clicks with a level of 35-or 70-dB above mean behavioral threshold.
Time intervals between successive clicks were randomized over a range of +/−10 ms, yielding average rates of 16.7 and 7.1 clicks per second for ABR and MLR, respectively. Scalp potentials were differentially amplified (Grass model P5; gain = 100,000) and band-pass filtered (− 24 dB/octave rejection rate), with pass bands of 0.1-3.0 kHz and 10-300 Hz for the ABR and MLR potentials, respectively. During and following each click, the voltage waveform on each channel was digitized by a 24-bit analog-to-digital converter having a 50-kHz sampling rate. At each level, data collection was preceded by a 20-second silent period during which electrical activity was monitored to obtain a distribution of RMS values in the absence of stimuli. During data collection, if the RMS level ever exceeded the median value +0.75 SDs, click presentation was suspended until the RMS level fell below the criterion or 5 s elapsed. Also during data collection, a maximum peak voltage (irrespective of polarity) in each sweep was recorded and compared to the distribution of peak voltages collected up to that point. If the peak value in the sweep exceeded 0.75 SDs above the median of the distribution, the sweep was discarded. These precautions reduced artifacts in the measures of interest. A total of 2000 and 800 click responses were averaged to obtain the ABRs and MLRs, respectively.
At the end of testing, 4 average waveforms were available for analyses: the ipsilateral and contralateral responses when the earphone was in the left and right ears. Latencies and amplitudes were measured for the same peaks in all 4 average waveforms. Of interest were peaks I and V of the ABR and peaks Po, Na, Pa, and Nb of the MLR. Amplitudes were measured from the peak to the following minimum for peaks I and V, and from Po to Na and Pa to Nb. Accordingly, there were 10 AEP measurements (6 latencies and 4 amplitudes) for each of the 4 average waveforms. In an effort to reduce variability, the data for earphone left/electrode left were averaged with the data for earphone right/electrode left (left hemisphere data), and the data for earphone right/electrode right were averaged with the data for earphone left/ electrode right (right hemisphere data). This analysis was conducted by an individual with experience in reading AEP waveforms who was blind to participants' group membership. Author CAC was consulted when a waveform was ambiguous, occurring for b5% of the waveforms.
Predictions
The prenatal-androgen-exposure argument posits that some sexually dimorphic measures of the auditory system are influenced by androgens during early development (McFadden, 2008; McFadden, 2009 ). This account presumes that androgen exposure exceeding female-typical levels during prenatal development permanently masculinizes structures or mechanisms in the cochlea and auditory pathway. This account also predicts that (1) the OAEs and AEPs in women with CAIS should be female-typical due to the absence of functioning androgen receptors associated with this DSD despite the presence of a 46,XY sex chromosome complement. (2) OAEs and AEPs in women with CAH should be masculinized as a result of their greater-than-typical prenatal androgen exposure secondary to 21-hydroxylase deficiency despite the presence of a 46,XX sex chromosome complement. (3) OAEs and AEPs in men with DSD should be at least partially masculinized due to their prenatal androgen exposure, inferred by their ambiguous genitalia at birth, that exceeds female-typical levels. Furthermore, comparisons between women with CAIS including a 46,XY chromosomal complement, women with CAH including a 46,XX chromosomal complement, and men with DSD including a 46,XY chromosomal complement allow for examining the influence of the sex chromosomes, independent of early androgen exposure, on the production of OAEs and AEPs (Cohen-Bendahan et al., 2005) . If the development of structures and neural circuits underlying auditory processing overlaps temporally with the development of neural circuits that underlie gender development, then it is reasonable to expect that our auditory measures would correlate with gender development.
Data analyses
Questionnaire items were coded 1-5 as indicated by Blanchard and Freund (1983) and Zucker et al. (2006) then recoded depending on the context of the question so that a "1" indicated more female-like/ less male-like progressing to a "5" indicating more male-like/less female-like. This was done because under the standard scoring a male who has strongly accepted his male gender will score a 5, and similarly a female who has strongly accepted her female gender will score a 5. Even though one is very male and the other is very female there is no difference in their scores. To separate male from female genders reversing the standard scoring was necessary for one of these situations. For each item, differences between pairs of groups were tested using a Mann-Whitney U test (p-values are indicated in Tables 1 & 2) . Note that Cohen's d was 0.9 or greater for any comparison with a p-value of 0.05 or less.
A summary score, the average squared difference (ASD), was created for each participant to summarize the item differences of each participant from those of the average female control response (ASDf) and of the average male control response (ASDm). Only items that showed a significant (Mann-Whitney p b 0.05) difference between female and male controls were included in these summary scores: thus for the RCGIS, items 11, 12 and 17 were omitted, and for the MGISF, items 2, 9 and 11 were omitted. Note that a participant with an ASDf = 0 has a set of item responses that each equal the average item response of the female controls. Similarly, a participant with an ASDm = 0 has a set item responses that each equal the average item response of the male controls. For each questionnaire, discriminant-function analysis was then used to assess differences between pairs of groups based on participants' ASDf and ASDm.
For comparisons with OAEs and AEPs a one-dimensional measure of gender (masculinity) was created for each questionnaire by regressing ASDf on ASDm (r 2 = 93%) and determining the distance of the projection of each individual onto this regression line from the point on this line determined by ASDf = 0 (the point of least masculinity). Thus, high values of this masculinity score (MS) are found for male controls and low values for female controls. Regression analyses of participants' OAEs and AEPs on their MS were performed to determine if relationships were observed between self-reported gender scores and OAEs. Data were analyzed using IBM SPSS Statistics (IBM Corp. Released 2011. IBM SPSS Statistics for Windows, Version 20.0. Armonk, NY: IBM Corp). A value of p b 0.05 was nominally accepted as significant. Differences between groups for OAEs and AEPs were summarized using effect sizes. Cohen's d was calculated as the difference between the means in the 2 conditions of interest divided by the square root of the weighted mean of the variances for the 2 conditions. Large effect sizes can arise from large differences between the means or small variability within the groups. By convention, effect sizes of 0.2, 0.5, and 0.8 are taken as small, medium, and large differences, respectively (Cohen, 1992) .
To estimate how likely our outcomes were due to chance, a resampling procedure was used (McFadden et al., 2010) . For each two-group comparison for the OAE and AEP measures (e.g., control females with women with CAIS, and control males with men with DSD) measured values for all participants were pooled into one set. Then, individual values were reselected from the set at random without replacement until a subgroup of the same size as 1 of the original groups had been drawn. The remaining values formed a second subgroup, and the effect size for this random partitioning was calculated. This random partitioning was repeated 10,000 times for each measure, and the number of resamples where the absolute value of the effect size exceeded the original (actual) effect size was recorded. That number was divided by 10,000, and the resulting proportion was used to assess the (implied) significance for that 2-group comparison. In parallel with traditional tests of significance, a comparison was judged to be significantly different when that proportion was 0.05 or smaller. The use of the absolute value of the resampled effect sizes yields conservative ("two-tailed") estimates of implied significance. Effect sizes for all group comparisons for OAEs and AEPs are provided in the online supplement to this paper.
Results
Gender questionnaires
Results from the Recalled Childhood Gender Identity/Gender Role Scale (see Table 1 ) reveal that control female participants were significantly more feminine/less masculine in their GR than control males during their childhood, as indicated by 20 of the 23 questionnaire items (discriminant function (DF) p b 0.0001). Concerning just those 20 questionnaire items that elicited sex differences for controls, women with CAIS were more feminine/less masculine in their GR than control men on 19 of 20 items (DF p b 0.0001). In contrast, women with CAIS responded differently from control women on measures of GR on only 5 of the 20 questionnaire items (Table 1 , DF p = 0.002). Women with CAH were more feminine/less masculine in their GR than control men on 13 of 20 questionnaire items (DF p b 0.0001), and more masculine/ less feminine than control women on 15 of the 20 questionnaire items (DF p b 0.001). Furthermore, women with CAH responded differently from women with CAIS on 11 of the 20 questionnaire items assessing GR (DF p = 0.022). Thus, women with CAIS reported a GR more similar to control women, while women with CAH reported a GR less similar to control women, in spite of the fact that all reported a female GI at study participation. Finally, men with DSD differed from control males on only 2 questionnaire items assessing GR (DF p = 0.14) and differed from control women on 17 of the 20 items (DF p b 0.0001) even though the men with DSD had been reared initially as females. All men with DSD and control males reported a male GI at study participation.
Results from the Masculine Gender Identity Scale for Females, Part A (see Table 2 ) reveal that control females were significantly more feminine/less masculine in their GI and GR than control males within the past 12 months of study participation on all 20 questions (DF p b 0.0001). Women with CAIS also were more feminine/less masculine in their GI and GR than control males on all but 2 of the 20 questions (DF p b 0.0001). Similarly, women with CAH were more feminine/less masculine in their GI and GR than control males on all but 2 of the items that differed by sex among controls (DF p b 0.0001).
Women with CAH only differed on 3 questions from women with CAIS in their responses to this questionnaire (DF p = 0.086). In contrast, men with DSD differed from control women on all but 1 of the questionnaire items assessing GI and GR (DF p b 0.0001), but answered differently from control men on only 1 item (DF p = 0.34).
SOAEs and CEOAEs
The number of SOAEs measured in controls was typical (e.g., Bilger et al., 1990; McFadden and Pasanen, 1999; Pasanen and McFadden, 2000) , greater in control females than in control males (effect sizes = 0.62 and 0.64 for left and right ears, respectively), and greater in right ears than in left ears (effect sizes = 0.57 and 0.46 for females and males, respectively; Fig. 1 ). None of these differences achieved implied significance under resampling. For women with CAH, the effect size (women with CAH minus control women) for SOAEs was − 0.91 (implied significance: p = 0.04) for the right ear. For men with DSD, the effect size (men with DSD men minus control women) for SOAEs was −1.25 for the right ear (implied significance: p = 0.03). No other group differences achieved implied significance for SOAEs.
Mean strength of CEOAEs (control females minus control males) did not reveal a sex difference for either ear, contrary to previous reports (for reviews see McFadden, 2008 McFadden, , 2009 . Additionally, none of the DSD groups differed significantly from control females for this measure. We have no explanation for the absence of the previously reported sex difference in CEOAEs.
Because group differences were observed for SOAEs according to degrees of prenatal androgen dose, regression analyses were performed comparing participants' SOAEs to their responses to items in questionnaires 1 and 2 via their masculinity score (MS). Regression between SOAEs (both ears averaged) and MS on both questionnaires was significant (ps b 0.05), meaning that participants who reported more masculine/less feminine responses to the gender questionnaires also produced the smallest number of SOAEs. The Ns were too small to provide meaningful correlations between SOAEs and gender within participant groups.
AEPs
Also contrary to previous reports (see Hall, 2007) , the sex differences commonly reported for ABR measures were absent in our control groups. The AEP measure that revealed the most consistent difference between control women and control men was the Po-Na component of the MLR (Fig. 2) . The Po-Na amplitude was greater in control men than in control women for the 35-dB click level when recorded from both sides of the head (effect sizes = 0.87 and 1.1 for the left and right hemispheres, respectively) and for the 70-dB click level when recorded from the left side of the head (effect size = 0.88 for the left hemisphere). These differences reached statistical significance (p b 0.05) under re-sampling. However, none of the differences between the control female group and participants with DSD (women with CAIS, women with CAH and men with DSD) yielded large effect sizes, and none achieved implied significance during resampling.
Figures showing all of the OAE and AEP data can be found in the online supplement to this paper, along with effect sizes for all group comparisons.
Summary and conclusions
Self-reported GR and GI by all groups of participants with DSD were consistent with that of previous studies (Dittmann et al., 1990a (Dittmann et al., , 1990b Hines et al., 2003 Hines et al., , 2004 Hines, 2011; Mattila et al., 2012; Meyer-Bahlburg et al., 2006; Migeon et al., 2002; Pasterski et al., 2011; Wisniewski et al., 2000 Wisniewski et al., , 2004 Zucker et al., 1996) . Concerning the auditory measures, women with CAH and men with DSD showed masculinized patterns of SOAEs in their right-ear measures. No other consistent patterns of differences were observed for the DSD groups for OAEs or AEPs. This pattern of results supports our prediction that sexually dimorphic patterns of SOAEs are influenced by prenatal androgen exposure, not a 46,XY chromosomal complement, and this effect is most evident for right ear measures. Our study was not designed to determine if a minimal or maximal number of SOAEs produced correlate with male or female GI. All interpretations of these outcomes must take into account the fact that the control groups did not exhibit sex differences previously reported for CEOAEs and AEPs. Replication of the current results is necessary to determine if SOAEs can be used as a bioassay, in addition to genital phenotype at birth, for assessing prenatal androgen exposure. Further studies to determine if SOAEs prospectively predict GI also are needed prior to utilizing these auditory measures to understand gender development.
Finally, the combined gender and auditory data from women with CAIS in the current study can be used to evaluate: (1) whether or not the aromatization hypothesis of brain/behavior masculinization observed in nonhuman species generalizes to gender and sexually dimorphic auditory measures in humans (Zuloaga et al., 2008) , and (2) whether or not sex differences in cochlear function and gender development are influenced by sex chromosomes. Estrogen receptors exist in adult cochleas in rodents (Meltser et al., 2008) , but have not been observed in fetal cochleas (Simonoska et al., 2009) . Our data challenge the ideas that sex differences in the human nervous system function (OAEs and AEPs) and behavior (GI and GR) result from aromatization of androgens to estrogens.
